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DESCRIPTION  OF  ALERTER  OF  SINGLE-L^'YER  INDUCTANCE 
COILS  SUITABLE  FOR  RAD 10- FREQUENCY  STANDARDS* 


Owing  to  the  increased  interest  in  radio-frequency  measure- 
ments, this  paper  has  been  prepared  giving  rather  detailed  in- 
structions for  the  construction  of  a series  of  single-layer  in- 
ductance coils  suitable  for  radio-frequency  standards.  Coils  of 
this  type  have  many  uses  in  the  laboratory  where  a fixed  in- 
ductor of  a known  inductance  and  having  a small  radio- frequency 
resistance  is  desired.  This  type  of  coil  in  conjunction  with  a 
high-grade  variable  air  condenser  such  as  the  Bureau  of  Standards 
type  forms  a very  dependable  and  accurate  wavemeter. 

This  series  of  inductors,  seventeen  in  number,  have  been 
designed  to  cover  the  approximate  inductance  range  of  8 to  5000 
microhenries.  Beginning  with  the  smaller  coil,  each  successive 
coil  has  approximately  1,5  times  the  inductance  of  the  previous 
coil*  The  following  table  gives  the  approximate  values  of  in- 
ductance of  each  of  the  coils  in  the  several  groups: 

Coil  Inductance 

designation  L 


number Group microhenries 


1 

I 

8,0 

3 

II 

13.0 

3 

II 

17,9 

4 

II 

36,7 

5 

II 

40. 

6 

III 

59.8 

7 

III 

89.4 

8 

III 

134. 

9 

III 

300. 

10 

IV 

399. 

11 

IV 

447. 

13 

IV 

669. 

13 

IV 

1000. 

14 

V 

1495 

15 

V 

3335 

16 

V 

3343 

17 

V 

5000 

*Prepared  by  J,L, Preston, 
Physicist . 

Physicist, 

and  M.S.Stxock,  Assistant 
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The  several  coils  have  been  designed  and  grouped  so  that 
the  coil  rings  for  the  coils  in  groups  II,  III  and  IV,  are  cut 
from  the  waste  from  the  rings  in  group  V,  The  coil  in  group  I 
(one  coil  only)  is  small  and  is  therefore  grouped  by  itself  to 
avoid  design  difficulties. 

No  definite  specifications  for  size  and  kind  of  wire  can 
be  given.  It  is  probable  that  after  the  complete  series  of  coils 
have  been  made,  either  in  sheet  or  molded  materials,  sufficient 
measurements  can  be  made  to  determine  these  factors.  It  is 
possible  to  use  various  kinds  of  solid  conductor  such  as  bare 
copper,  tinned  or  nickeled  bare  copper,  enameled  copper,  single 
or  double  cotton  covered  copper,  single  or  double  silk  covered 
copper.  All  other  factors  being  the  same,  when  solid  copper 
wire  is  used,  the  bare  wire  would  be  preferable.  This  is  be- 
cause (l)  such  wire  does  not  add  another  dielectric  in  the  field 
of  the  coil  and,  (2)  cotton,  silk  or  other  such  fibers  may  con- 
tain a percentage  of  moisture  which  will  further  add  to  the  dis- 
tributed capacity  of  the  coil.  When  bare  wire  is  used  it  would 
seem  preferable,  from  the  standpoint  of  appearance  and  also  be- 
cause of  certain  electrical  and  mechanical  advantages,  to  use 
either  tinned  or  nickeled  wire.  The  uncoated  wire  will  become 
discolored  and  form  an  oxide  coat  which  is  not  a good  dielectric. 
Furthermore,  the  tinned  or  nickeled  wire  is  more  easily  soldered. 
If  silk  or  cotton  covered  wire  is  used,  it  is  probable  that  the 
silk  would  be  preferable,  but  for  general  use  it  can  not  be 
definitely  stated  that  the  advantage  gained  would  be  sufficient 
to  demand  its  use.  The  use  of  solid  enameled  wire  may  add  to 
the  appearance  of  the  finished  coil  and  for  the  coils  having 
sufficiently  large  winding  pitch,  the  electrical  characteristics 
may  for  practical  purposes,  be  comparable  to  those  of  cotton  or 
silk  covered  wire. 

High-frequency  ( "litzendraht" ) cable  can  also  be  used.  It 
is  understood  that  high-frequency  cable  employs  two  types  of 
dielectrics  (insulation)  in  itself.  The  individual  strands  are 
of  small  diameter  wire,  enamel  covered,  and  the  assembled  cable 
is  given  a single  or  double  serving  of  silk.  This  outer  cover- 
ing is  essential  to  protect  the  fine  wire  and  the  enamel  insu- 
lation underneath.  If  high-frequency  cable  is  used,  it  is  very 
important  that  it  pass  certain  requirements*  Two  important 
requirements  are,  that  each  individual  strand  should  be  con- 
tinuous throughout  the  entire  length  of  the  cable  and  each 
strand  should  be  insulated  from  every  other  strand  throughout 
the  entire  length.  As  to  the  size  of  the  wire  it  would  seem 
that,  for  mechanical  reasons,  the  wire  should  not  be  much 
larger  than  No*18  (B  & S),  This  limitation  permits  of  the ^ use 
of  high-frequency  cable  as  large  as  48  strands  of  No*  38  wire. 

Department  of  Commerce, 

Washington,  D.C. 
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fig.  i.  - Assembled  Inductance  Coil  fbamewobk 
Showing  Location  of  Binding  Posts  and  Method 
of  winding.  Symbols  refeb  to  fig.  2 . 
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